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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a compact 
portable fuel cell in which the thermal separation of an 
active portion is improved and mechanical stress brought 
about by heat is reduced. 

SOLUTION: The fuel cell 10 comprises a MEMS fuel cell 

structure 80 that is formed on a substrate 50 and * « 

includes a fuel electrode 20, an air electrode 30, and an 

electrolyte, and an MEMS structure 80 is left in which a % * 

part of the substrate is removed from the lower part of 

the MEMS structure, and an opening 60 that extends 

upward from the bottom of the substrate is formed, and 

which is supported in a form of a film. A cantilever 

construction 110 MEMS fuel cell structure is left in which 

an opening 65 extends by penetrating the substrate and 

which is supported by one edge 120 only. An additional opening can be formed in the vicinity 
of the edge (singular or plural ) supporting the MEMS fuel cell structure in order to ease the 
mechanical stress and / or restrict a thermal conduction pathway. In order to manufacture the 
MEMS base fuel cell in various arbitrary constructions, a specially adapted method is 
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disclosed. That is especially useful in application that requires a portable device. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] 

It is a fuel cell, 

It is the substrate which has a substrate top face, a substrate base, and opening, and reaches with the 
substrate with which said opening is prolonged in the upper part from said substrate base. 
The fuel cell with which it is the MEMS structure by which alignment was selectively carried out at least 
to said opening, and the MEMS structure consists of combination with the MEMS structure which 
consists of an electrolyte with which said MEMS structure contacts a fuel electrode, an air pole, and its 
fuel electrode and air pole including the 1st part arranged on said substrate top face, and the 2nd part 
which extends on [ some ] said opening. 
[Claim 2] 

The fuel cell according to claim 1 with which said 2nd part of said MEMS structure forms the cantilever 
supported by said 1st part of said MEMS structure. 
[Claim 3] 

The fuel cell containing 2nd at least one opening by which the mechanical stress relaxation device 
adjoins both said 1st part of said MEMS structure, and said 2nd part, including a mechanical stress 
relaxation device further according to claim 1. 
[Claim 4] 

The electronic instrument containing a fuel cell according to claim 1 . 
[Claim 5] 

The fuel cell assembly containing two or more fuel cells according to claim 1 constituted by the array. 
[Claim 6] 

It is a source of electrical energy, 

MEMS structure which includes the means for generating a current in an electrolyte in order to supply 
electrical energy, 

It reaches with the means for supporting said MEMS structure. 

The source of electrical energy which consists of combination with the means for carrying out the 
cantilevered suspension of said MEMS structure from said means for supporting said MEMS structure. 
[Claim 7] 

The source of electrical energy according to claim 6 where the means for generating said current 
contains said electrolyte which contacts a fuel electrode, an air pole, and its fuel electrode and air pole, 
and is arranged. 
[Claim 8] 

An electronic instrument including the source of electrical energy according to claim 6. 
[Claim 9] 

It is an approach for manufacturing a MEMS fuel cell, 

a) The step which prepares a substrate, 

b) The step which forms fuel cell structure on said substrate by depositing a fuel electrode, an 
electrolyte, and an air pole in suitable sequence, and carrying out patterning if needed, 

c) the step which removes said some of substrates with said fuel cell structure bottom, and leaves said 
fuel cell structure supported with a membranous gestalt — and 

d) The approach containing the step which adjoined said fuel cell structure while leaving said fuel cell 
structure supported by only one edge and which forms the 1st opening at least and carries out the 

http://www4.ipdl.ncipi.go jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ipdl.n... 2/22/2007 



JP,2004-165148,A [CLAIMS] Page 2 of 2 



cantilevered suspension of said fuel cell structure by that cause. 
[Claim 10] 

The fuel cell manufactured by the approach according to claim 9. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

This invention relates to a detail more about a fuel cell at the fuel cell structure and the related approach 

of the MEMS base. 

[0002] 

Cross-reference of related patent application 

This patent application is transferred to the same assignee, the United States patent application 1 0th 
under simultaneous connection for which it applied on August 14, 2002 / 219, and 507 numbers are 
continuation applications a part, and the disclosure of all is included in this description by reference. 
[0003] 
Background 

Various portable equipments like a laptop computer, Personal Digital Assistant (PDA), portable digital 
camcorder, and portable music player, a portable electronic game and a cellular phone, or other radio 
equipment need a portable power source. The disposable dc-battery and the rechargeable battery have 
been urged to efforts to develop the power source for portable which can be used instead of those power 
sources according to it being heavy and being inconvenient. Therefore, in such an application gestalt and 
many other application gestalten, it is lightweight, and it can reuse and the demand to a reliable power 
source is increasing well similarly. It was going to fill these needs and various portable fuel cells like a 
ceramic system solid acid ghost form fuel cell, a direct methanol form fuel cell (DMFC) system, a 
refining methanol / hydrogen form fuel cell (reformed-methanol-to-hydrogen fuel-celliRMHFC) system, 
and other proton exchange film type fuel cell (PEM) systems have been developed. The design principle 
of microscale was applied to the design of a portable ftiel cell, power flux density and effectiveness have 
been improved, and cost has been reduced. Build up time is quick, the improved practical and compact 
portable fuel cell with high effectiveness is needed succeedingly, and the big commercial scene is 
expected. The thermal separation of the active part of a fuel cell is improved, and especially the compact 
portable fuel cell that reduces the mechanical stress caused by heat is needed. 
[0004] 

The description and advantage of this invention will be easily understood by this contractor by reading 

the following detailed explanation with a drawing. 

[0005] 

Detailed explanation of an operation gestalt 

Letting this description and the whole range of an attached application for patent pass, the vocabulary "a 
fuel cell" means the fuel cell of the usual semantics, i.e., a fuel electrode, an air pole, and the cell that 
has an electrolyte. The vocabulary "MEMS" is the minute electric machine system of the conventional 
semantics. 
[0006] 

In order to give explanation clear, the drawing is not drawn by uniform contraction scale. Especially a 
perpendicular direction and a horizontal contraction scale may differ from each other from each other, 
and may differ from each other between drawings. 
[0007] 

One mode of this invention is the fuel cell 10 of the MEMS base as shown in drawing 4 A, drawing 4 B, 
drawing 6 , and drawing 7 A, drawing 7 B, drawing 8 , and the operation gestalt of drawing 9 , and 
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forms the electrolyte 40 in contact with a fuel electrode 20, an air pole 30, and a fuel electrode and an air 
pole using a MEMS technique. The fuel cell may be formed based on the MEMS structure 80 of having 
another part 100 which extends the part 90 on the top face 55 of the substrate 50 which has the opening 
60 prolonged in the upper part, and a substrate, and on [ some ] opening 60, from the base 70. The part 
90 of MEMS structure contacts a substrate 50 mechanically and thermally. 
[0008] 

The part 65 of opening penetrates a substrate and extends. Therefore, the part 100 of the MEMS 
structure which extends on [ some ] opening forms the cantilever 110 supported only along with one 
edge 120. A cantilever 1 10 has some which are supported by the part 90 of the MEMS structure which is 
on the top face 55 of a substrate 50 depending on an operation gestalt. The part 130 into which the 
substrate 50 projected can form some cantilevers 1 10, as shown in drawing 9 . 
[0009] 

Although the means for removing a fuel cell and the excessive product of a fuel cell reaction is needed, 
the conventional fuel source and the clearance means of an excessive product can be used with the fuel 
cell formed according to this invention, and, so, this description does not explain any more. 
[0010] 

The various operation gestalten of the fuel cell 10 of the MEMS base formed as instantiation according 
to this invention are explained below, and it is started with the 1st operation gestalt. With the operation 
gestalt, it is formed of the layer on which the lower part of a cantilever 110 functions as a fuel electrode 
20, and a fuel electrode 20 extends on [ some ] opening 60 outside from the top face 55 of a substrate 50. 
With this 1st operation gestalt, an electrolyte 40 forms the interlayer of MEMS structure, and the air pole 
30 forms the upper layer and is shown in drawing 3 A, drawing 3 B, drawing 4 A, and drawing 4 B. 
Therefore, a fuel electrode 20 supports an electrolyte and an air pole. With this operation gestalt and 
other operation gestalten, a fuel electrode 20, an air pole 30, and at least one element chosen from 
electrolytes 40 extend on both the part 90 of the MEMS structure 80, and the part 100. For this reason, 
with such an operation gestalt, at least one of three elements, i.e., a fuel electrode, an electrolyte, or air 
poles (it is not necessarily the lower layer) supports the remaining elements. Therefore, the MEMS 
structure 80 can contain the air electrode layer supported by the electrolyte layer, and an electrolyte layer 
is supported by the fuel electrode layer again (drawing 4 B). Or the MEMS structure 80 can contain the 
fuel electrode layer supported by the electrolyte layer, and an electrolyte layer is supported by the air 
electrode layer again ( drawing 8 ). 
[0011] 

The part 130 into which the substrate 50 projected can support a fuel electrode, an electrolyte, and an air 
pole so that another operation gestalt may be explained below as an alternative. Some of the operation 
gestalten of the MEMS structure 80 explained and illustrated by this description contain the stack of a 
layer. Three elements, a fuel electrode, an electrolyte, and the accumulated layer containing an air pole 
can be used as a thin film. 
[0012] 

Drawing 1 A, drawing 1 B, drawing 2 A, drawing 2 B, drawing 3 A, drawing 3 B, drawing 4 A, and 
drawing 4 B show the various phases at the time of manufacturing the 1st operation gestalt of the fuel 
cell formed according to this invention. 
[0013] 

Drawing 1 A, drawing 2 A, drawing 3 A, and drawing 4 A are top views, and drawing 1 B, drawing 2 B, 

drawing 3 B, and drawing 4 B are sectional side elevations. 

[0014] 

Drawing 5 is the flow chart showing 1 operation gestalt of the approach for manufacturing a fuel cell 
according to this invention. The various steps of the manufacture approach are shown by reference 
numbers S10, S20, S70 in drawing 5 . The conventional step which is known by this contractor in this 
explanation in order to make it intelligible, and is used in order to protect the part of a substrate and to 
apply a barrier layer, in case deposition of the buffer layer between a charge collector and an electrode, 
and an electrolyte (when required), patterning or a fuel electrode, an air pole, an electrolyte, and various 
components like a substrate are etched is skipped. 
[0015] 

By the general manufacture approach as shown in drawing 5 , a substrate 50 is prepared (step S10), and 
the part is behind removed so that it may be explained below. A substrate 50 is an ingredient which is 
appropriately stable in a desired operating temperature and which can be etched. A substrate ingredient 
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can be made into a semi-conductor (for example, silicon), a metal (for example, stainless steel), oxide 
(for example, titanium dioxide), a ceramic (for example, alumina), plastics, or a solid-state polymer (for 
example, polytetrafluoroethylene) according to an operating temperature limit. A substrate 50 can also 
be used as a silicon wafer which is used in manufacture of the conventional semiconductor integrated 
circuit. Three fuel cell components (a fuel electrode 20, an air pole 30, and electrolyte 40) are deposited 
in steps S20, S40, and S30, respectively. Patterning of the fuel electrode 20 is carried out if needed (step 
S25). Similarly, patterning also of an air pole 30 and/or the electrolyte 40 may be carried out 
(respectively steps S45 and S35). 
[0016] 

The sequence (namely, sequence of performing steps S20, S30, and S40) which deposits these three 
components may be changed when manufacturing the various operation gestalten of fuel cell structure. 
When manufacturing the 1st operation gestalt shown in drawing 4 B, a fuel electrode 20 accumulates on 
a substrate 50 first (step S20). As patterning is carried out (step S25, drawing 1 A, and drawing 1 B) and 
it is shown in drawing 2 A and drawing 2 B after that An electrolyte 40 accumulates on a fuel electrode 
20 (step S30), patterning is carried out (step S35), further, after that, an air pole 30 accumulates on an 
electrolyte 40 (step S40), and patterning is carried out (step S45, drawing 4 A, and drawing 4 B). When 
depositing one or more ftiel cell elements 40, for example, an electrolyte, through a mask, the 
independent patterning step S35, for example, a step, is not needed. 
[0017] 

Some substrates 50 under three fuel cell components are removed (step S50), and the part 100 of the 
MEMS structure 80 supported with a membranous gestalt is left behind. Opening 60 is also formed in a 
substrate 50 so that it may be selectively in agreement with the MEMS structure 80 at least (step S60). 
Simultaneous, it combines with one step (S65), and steps S50 and S60 may be performed. It will be 
recognized that this contractor can do alignment of the device in one substrate 50 side and the device in 
an another side side using the infrared alignment through the known conventional approach, for 
example, the reflective mold alignment optical system, or known conventional infrared transparency 
substrate of arbitration. 
[0018] 

When opening 60 is formed, the part 65 of opening 60 penetrates a substrate 50, and is prolonged, and 
the part 100 of the MEMS structure 80 supported with the gestalt of a cantilever is left behind. At steps 
S50 and S60 or combined step S65, in order to form the further mechanical base material, it can leave 
the part 130 into which the substrate 50 projected. Please refer to drawing 9 explained below. 
[0019] 

Electrical connection (not shown) is formed to a fuel electrode 20 and an air pole 30 at least (step S70). 
Step S70 may be performed by depositing the separate terminal electrode which contacts electrically a 
fuel electrode 20 and an air pole 30. These terminals can be used as the conventional conductive 
terminal pad which is used in a semiconductor integrated circuit. When fuel cell structure is constituted 
by the stack of a layer, electrical connection can include Bahia connected with fuel cell structure in the 
various layers of a stack. 
[0020] 

As shown in drawing 6 and drawing 7 A and drawing 7 B, the fuel cell element which extends on both 
the part 90 of the MEMS structure 80 and the part 100 can produce the operation gestalt which is an 
electrolyte 40. In the case of such an operation gestalt, an electrolyte 40 is a suitable solid electrolyte of 
arbitration. In the example of a suitable solid electrolyte ingredient, they are Sm or Gd doped Ce02, and 
yttria stabilized zirconia (it YSZ(s)). For example, cubic fluorite like 8 mol % yttria, a doped perovskite 
oxide like La0.9Sr0.1Ga0.8Mg 0.2O3, Perovskite of proton conductivity like BaZr03, SrCe03, and 
BaCe03, There is an ion conductivity polymer like other proton exchange ceramics or the perfluoro- 
sulfonic-acid-type-resin film (for example, Nafion marketed from DuPont Chemicals of Wilmington and 
DE (trademark)). Drawing 6 shows the 2nd operation gestalt and drawing 7 A and drawing 7 B show the 
3rd operation gestalt. 
[0021] 

With the 3rd operation gestalt shown in drawing 7 A and drawing 7 B, an electrolyte 40 is the interlayer 
of the MEMS structure 80 at the same time it supports a fuel electrode 20 and an air pole 30. Therefore, 
both an air pole 30 and the fuel electrode 20 are supported by the solid electrolyte layer. Moreover, with 
this operation gestalt, patterning of a fuel electrode 20 and the air pole 30 is appropriately carried out so 
that the electrode by which mutual arrangement was carried out at fixed spacing from each other may be 
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prepared. Although both the fuel electrode and the air pole touch the side with the same solid electrolyte 
layer, it is the thin films which set spacing from each other and by which patterning was carried out. 
Mutual arrangement of the built electrode may be used also in other operation gestalten. 
[0022] 

Therefore, fuel cell structure may be formed with the air pole and/or fuel electrode in contact with a 
solid electrolyte layer which are the thin film by which patterning was carried out. Each of a fuel 
electrode and an air pole can be used as the thin film which touches electrolytic both sides or touches the 
same electrolyte side. 
[0023] 

The sectional side elevation of drawing 8 shows the 4th operation gestalt, and the fuel cell element 
which extends on both the part 90 of the MEMS structure 80 and the part 100 is an air pole 30. 
[0024] 

Drawing 9 is the sectional side elevation showing the 5th operation gestalt of a fuel cell 10. As shown in 
drawing 9 , the part 130 into which the substrate 50 projected supports the fuel electrode 20 of a fuel cell 
10, an air pole 30, and an electrolyte 40. Patterning of the projecting part 130 is carried out, it is etched, 
the opening 131 which penetrates a part 130 and is prolonged is formed, and it enables a fuel and/or an 
oxidizer like air to pass by the opening 131. Opening 131 may be formed simultaneously with opening 
65. Even if those openings of 130 substrate do not exist, when it is fully porosity, naturally opening 131 
is unnecessary. 
[0025] 

As pointed out previously, a step sequencing may be changed according to the details of desired fuel cell 
structure, corresponding to an application gestalt. For this reason, fuel cell structure deposits an 
electrolyte on a substrate, and deposits and carries out patterning of the fuel electrode on an electrolyte at 
least, an electrolyte is deposited on a fuel electrode (accepting the need), and it can be formed by 
depositing and carrying out patterning of the air pole on an electrolyte at least, and from a fuel electrode, 
an air pole sets spacing and is arranged. As an alternative, fuel cell structure deposits an electrolyte on a 
substrate, and deposits and carries out patterning of the air pole on an electrolyte at least, an electrolyte 
is deposited on an air pole (accepting the need), and it can be formed by depositing and carrying out 
patterning of the fuel electrode on an electrolyte at least, and similarly, from an air pole, a fuel electrode 
sets spacing and is arranged. In order of another alternative, patterning of the fuel electrode is deposited 
and carried out on a substrate, an electrolyte is deposited on a fuel electrode at least, and it can be 
formed by depositing and carrying out patterning of the air pole on an electrolyte at least, and similarly, 
an air pole sets spacing from a fuel electrode, and, as for fuel cell structure, is arranged. In order of still 
more nearly another alternative, fuel cell structure deposits and carries out patterning of the air pole on a 
substrate, an electrolyte is deposited on an air pole at least, and it can be formed by depositing and 
carrying out patterning of the fuel electrode on an electrolyte at least, and similarly, from an air pole, a 
fuel electrode sets spacing and is arranged. In order to complete the pattern of all fuel electrodes and air 
poles when mutual arrangement of a fuel electrode and the air pole should be carried out at electrolytic 
both sides as shown in drawing 7 A and drawing 7 B, many deposition and/or patterning steps may be 
needed. 
[0026] 

The device which eases mechanical stress can be established by forming one or more openings which 
adjoined both the part 90 of the MEMS structure 80, and the part 100. Opening of a stress relaxation 
device can be caudad prolonged from the top face 55 of a substrate, can penetrate a substrate 50 and can 
be prolonged to the underside. Such opening can also offer a certain amount of heat insulation by 
restricting a heat-conduction path. As instantiation, some such examples of a stress relaxation device are 
shown in drawing 10 A - drawing 10C, drawing 1 1 A - drawing 1 1 C, and drawing 12 A - drawing 12 
C, and it has much long and slender openings, respectively. 
[0027] 

Drawing 1 0 A - 1 0C is the top view showing the various phases at the time of manufacturing the 6th 
operation gestalt of the fuel cell formed according to this invention. Opening 150 is formed along with 
the edge of opening 60, and they come to adjoin the parts 90 and 100 of the MEMS structure 80. Like a 
graphic display, opening 150 is parallel to the top face of a substrate 50, and is prolonged in the direction 
in general parallel to the edge of opening 60. 
[0028] 

Drawing 11 A - 1 1C is the top view of the various phases at the time of manufacturing the 7th operation 
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gestalt. It is parallel to the top face of a substrate 50, and elongates in the direction in general vertical to 
the edge of opening 60, and, on the other hand, opening 1 60 elongates opening 1 70 in the direction in 
general parallel to the edge of opening 60. 
[0029] 

Drawing 12 A - 12C is the top view showing the various phases at the time of manufacturing the 8th 
operation gestalt. With this operation gestalt, opening 160 is similar to opening of drawing 1 1 A - 
drawing 1 1 C. With the operation gestalt shown in drawing 12 A - drawing 12 C, the opening 160 for 
easing mechanical stress adjoins one edge by which the MEMS structure 80 is supported, and is formed. 
Another opening 1 80 is effectively combined with the part 65 of the opening 60 which penetrates a 
substrate 50 and is prolonged in parallel [ in general ] with three edges of opening 60, and is prolonged 
around three side faces of the MEMS structure 80. 
[0030] 

Drawing 13 is the side elevation showing roughly the various location gestalten 220 and 230 which 
originate in the difference of an air pole, a fuel electrode, an electrolyte, and the coefficient of thermal 
expansion between interconnect, and may be taken according to fuel cell structure according to the 
working temperature change of a fuel cell. Thus, a part of MEMS structure 80 has the edge 210 which 
answers heat and moves free, in order to reduce the mechanical stress which may be produced supposing 
the MEMS structure 80 was being fixed thoroughly. 
[0031] 

Drawing 14 is the perspective view showing roughly the various location gestalten 220, 230, and 240 
which answer a temperature change and are taken according to the MEMS fuel cell structure 80 in the 
array 250 of the fuel cell formed according to this invention. 
[0032] 

Thus, one mode of this invention offers the electric energy source which consists of combination with 
the means for carrying out the cantilevered suspension of the MEMS structure from the means for 
supporting MEMS structure including the means for generating a current in an electrolyte, and MEMS 
structure, and its support means. The means for conducting and missing the heat from an energy source 
can also be established. It can perform that a part of MEMS structure of being thermally in contact with 
the substrate conducts and misses the heat generated in MEMS structure. It can have one or more 
openings prepared in order that a part of MEMS structure may reduce mechanical stress and/or it may 
restrict a heat-conduction path. 
[0033] 

Another mode of this invention is the manufacture approach which suited specially, in order to 
manufacture such an energy source. This approach that suited specially includes the operation gestalt 
using the step which forms MEMS fuel cell structure on a substrate, and the step which remove some 
substrates with the fuel cell structure bottom by performing the step which prepares a substrate, the 
substep which deposit an electrolyte, the substep which deposit and carry out patterning of the fuel 
electrode, the substep which deposit the further electrolyte if needed, and the substep which deposit and 
carry out patterning of the air pole. MEMS fuel cell structure can be adjoined, opening which penetrates 
a substrate can be formed, on the other hand, the MEMS fuel cell structure supported by only one edge 
is left behind, and, thereby, the cantilevered suspension of the MEMS fuel cell structure is carried out. 
The further opening can be formed, in order to ease stress and/or to restrict a heat-conduction path. 
[0034] 

Possibility of utilization on industry 

In case this invention manufactures a fuel cell, it is useful. The electronic instrument incorporating the 
fuel cell formed by the approach of this invention and such a fuel cell is applicable in many electronic 
application gestalten in the application gestalt which needs especially portable equipment. 
[0035] 

Although the above-mentioned explanation has explained and illustrated the specific operation gestalt of 
this invention, it can be made by this contractor to those operation gestalten, without various corrections 
and deformation deviating from range and thought of this invention which are defined by the attached 
claim. A charge collector can be included in the fuel cell formed as an example according to this 
invention, and it is porosity, and like the operation gestalt in which a fuel electrode, an electrolyte, or an 
air pole supports other elements, such a charge collector can be used, in order to support other elements 
of fiiel cell structure (it deposits first and patterning is carried out if needed). In another example, the 
various fuel cell structures in the array of a fuel cell can have the various configurations which suited so 
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that those electric interconnect, those fuel supply, and/or the response to those generated heat might be 
made easy. It is considered that the operation gestalt explained and illustrated is an instantiation— only 
thing, and it has the intention of the true range and the thought of this invention being defined by the 
attached claim. 

[Brief Description of the Drawings] 
[0036] 

[Drawing 1 A] It is the top view showing one phase at the time of manufacturing the 1st operation 
gestalt of the fuel cell formed according to this invention. 

[Drawing 1 B] It is the sectional side elevation showing one phase at the time of manufacturing the 1st 
operation gestalt of the fuel cell formed according to this invention. 

[Drawing 2 A] It is the top view showing another phase at the time of manufacturing the 1 st operation 
gestalt of the fuel cell formed according to this invention. 

[Drawing 2 B] It is the sectional side elevation showing another phase at the time of manufacturing the 
1st operation gestalt of the fuel cell formed according to this invention. 

[Drawing 3 A] It is the top view showing another phase at the time of manufacturing the 1 st operation 
gestalt of the fuel cell formed according to this invention. 

[Drawing 3 B] It is the sectional side elevation showing another phase at the time of manufacturing the 
1st operation gestalt of the fuel cell formed according to this invention. 

[Drawing 4 A] It is the top view showing another phase at the time of manufacturing the 1 st operation 
gestalt of the fuel cell formed according to this invention. 

[Drawing 4 B] It is the sectional side elevation showing another phase at the time of manufacturing the 
1 st operation gestalt of the fuel cell formed according to this invention. 

[Drawing 5] It is the flow chart showing 1 operation gestalt of the approach for manufacturing a fuel cell 
according to this invention. 

[Drawing 6] It is the sectional side elevation showing the 2nd operation gestalt of the fuel cell formed 
according to this invention. 

[Drawing 7 A] It is the top view showing the 3rd operation gestalt of the fuel cell formed according to 
this invention. 

[Drawing 7 B] It is the sectional side elevation showing the 3rd operation gestalt of the fuel cell formed 
according to this invention. 

[Drawing 8] It is the sectional side elevation showing the 4th operation gestalt of the fuel cell formed 
according to this invention. 

[Drawing 9] It is the sectional side elevation showing the 5th operation gestalt of the fuel cell formed 
according to this invention. 

[Drawing 1 0 A] It is the top view showing the various phases at the time of manufacturing the 6th 
operation gestalt of the fuel cell formed according to this invention. 

[Drawing 10 B] It is the top view showing the various phases at the time of manufacturing the 6th 
operation gestalt of the fuel cell formed according to this invention. 

[Drawing 1 0 C] It is the top view showing the various phases at the time of manufacturing the 6th 
operation gestalt of the fuel cell formed according to this invention. 

[Drawing 1 1 A] It is the top view showing the various phases at the time of manufacturing the 7th 
operation gestalt of the fuel cell formed according to this invention. 

[Drawing 1 1 B] It is the top view showing the various phases at the time of manufacturing the 7th 
operation gestalt of the fuel cell formed according to this invention. 

[Drawing 1 1 C] It is the top view showing the various phases at the time of manufacturing the 7th 
operation gestalt of the fuel cell formed according to this invention. 

[Drawing 12 A] It is the top view showing the various phases at the time of manufacturing the 8th 
operation gestalt of the fuel cell formed according to this invention. 

[Drawing 12 B] It is the top view showing the various phases at the time of manufacturing the 8th 
operation gestalt of the fuel cell formed according to this invention. 

[Drawing 12 C] It is the top view showing the various phases at the time of manufacturing the 8th 
operation gestalt of the fuel cell formed according to this invention. 

[Drawing 13] It is the side elevation showing roughly the various location gestalten which answer a 
temperature change and fuel cell structure takes. 

[Drawing 14] The fuel cell structure in the array of the fuel cell formed according to this invention is the 
perspective view showing roughly the various location gestalten which answer a temperature change and 
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